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A meeting was h e l d  a t  MSC on May 4, 1 9 7 1  t o  d i s c u s s  
t a r g e t i n g  procedure f o r  impacting t h e  s p e n t  S-IVB staqe 

a t  a s p e c i f i e d  s i t e  on t h e  moon. 
r e p r e s e n t a t i v e s  of MSC, MSFC, and by D r .  Gary Latham, t h e  
p r i n c i p a l  i n v e s t i g a t o r  f o r  t h e  Pass ive  Se ismic  Experiment. 
Bellcomm r e p r e s e n t a t i v e s  were R. A. B a s s ,  M. T.  Yates, and 
L. P. Gieseler. 

The meeting w a s  a t t ended  by 

Review of AS-508 and AS-509 Taraetincr C o n s t r a i n t s  and 
Pre fe rences  

M r .  McFadden of MSFC reviewed t h e  s t r a t e g y  used  f o r  
Apollo 14 (Attachment 1) which s i g n i f i c a n t l y  does no t  i n c l u d e  
t h e  APS-2 maneuver i n  t h e  nominal sequence. MSFC cons idered  
t h e  job complete i f  t h e  p r e d i c t e d  impact w a s  w i t h i n  200 km of 
t h e  t a r g e t .  

LOX Dump and APS-1 Targe t ing  and E r r o r  Analys is  f o r  Apollo 1 5  

M r .  McFadden a l s o  descr ibed '  t h e  MSFC Current  t a r g e t i n g  
s t r a t e g y  f o r  t h e  LOX Dump and APS-1 maneuver. The LOX Dump 
w i l l  be  done wi th  a -40' yaw and 209 '  p i t c h  and should p u t  
t h e  post-dump impact p o i n t  near  60'W and 22 ' s  (Attachment 2 ) .  
The p o s t  dump 3a e r r o r  e l l i p s e  i s  shown i n  Attachment 3 ,  
approximately 700 by 2600 km. The f i r s t  APS burn (-25' yaw 
and 191 '  p i t c h )  would t a k e  p lace  44 minutes l a t e r  t a r g e t e d  
t o  t h e  d e s i r e d  impact p o i n t  (3.65's - 7.58OW). The r e s u l t i n g  
3a e r r o r  is  approximately a c i r c l e  having a r a d i u s  of about  
320 km. The second APS burn ,  n o t  nominal ly  scheduled ,  would 
take p l a c e  about  2-3/4'hours l a te r .  The r e s u l t i n g  30 e r ror  
i s  approximately a c i rc le  having a r a d i u s  of about  55 km. 
Most of t h e  p o s t  APS-2 e r r o r  is due t o  i n a c c u r a c i e s  i n  t h e  
de t e rmina t ion  of t h e  s t a t e  v e c t o r  by t h e  MSFN t r a c k i n g  system. 
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P . I .  Comments 

D r .  Latham repor ted  t h a t  t h e  r e s u l t s  from t h e  Apollo 1 4  
S-IVB impact w i l l  be seve re ly  degraded because it was t o o  close 
t o  t h e  seismometer s t a t i o n s .  
t h e  t a r g e t  p o i n t  i s  much too l a r g e  and t h a t  t w o  APS burns should 
d e f i n i t e l y  be planned t o  reduce t h i s  u n c e r t a i n t y  t o  an a b s o l u t e  
minimum (%50 km). 
mented i n  M. T .  Yates memo ( B 7 1  04048). F igu re  1 (Attachement 4 )  
p resented  t h e r e i n  provided t h e  f o c a l  p o i n t  f o r  t h e  subsequent 
d i s c u s s i o n s  on improving t h e  t a r g e t i n g  procedure.  

Improved Targe t ing  Procedure f o r  Apollo 15  

There w a s  cons iderable  d i scuss ion  of how t o  t a r g e t  
t h e  Apollo 15 S-IVB f o r  var ious  contingency s i t u a t i o n s .  The 
procedure t h a t  w a s  worked o u t  and agreed t o  by D r .  Latham i s  
a s  fol lows:  

H e  s a i d  a 350 km u n c e r t a i n t y  i n  

D r .  Latham agreed wi th  t h e  p r i o r i t i e s  docu- 

1. Targe t  t h e  f i r s t  APS burn t o  3.65O south  and  7.58O 
w e s t .  

2 .  Ta rge t  t h e  second APS burn t o  t h e  same t a r g e t  i f  
t h e  p r e d i c t e d  3a u n c e r t a i n t y  of  impact i s  less than  
1 0 0  km. 

3 .  I f  t h e  3a unce r t a in ty  of  impact is  g r e a t e r  than 
1 0 0  km, t a r g e t  t h e  second A P S  burn 3.65' sou th  b u t  
2.58' w e s t ,  f i v e  degrees  east  of t h e  nominal t a r g e t .  

I f  it i s  impossible t o  achieve  t h e  d e s i r e d  t a r g e t  
w i th  t h e  second APS burn,  then t a r g e t  t o  a s i t e  
t h a t  f i rs t  has a range t o  e i t h e r  ALSEP nea r  300  km 
and second has l a t i t u d e  as c l o s e  as p o s s i b l e  t o  
3 . 6 5 7  

4 .  
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ATTACHMENT 1 

1. 

2. 

3. 

4. 

5. 

6 .  

AS-508 AND AS-509 

TARGETING CONSTRAINTISAND PREFERENCES 

No more than two APS burns following LOX dump. 

Last APS burn no later than 10 hourr GET. 
Avoid multiple commands, 

The following times a r e  required: 

a. 15 minutes from the time track is broken to the time vector is  

received. 

b. 20-30 minutes for targeting. 

c. 15 minutes for verification and uplink of command. 

+- 

50-60 minutes f rom the time track is broken until start of APS 
burn. 

Minimum of 2 hours required for acceptable tracking accuracy, 

2:30 - 2:45 preferred, 

Real time targeting objective : 

a. 

information. 

b. 

vector indicates that vehicle will impact within 200 km - radius - circle  

of target then, considering the accuracy of this vector, there is a 

Maneuver S-IVB to target with f i rs t  APS burn using best available 

W a i t  for  tracking vector following f i r s t  APS burn. If tracking 

high probability that the f i n a l  impact point will be within 350 km radius 

of the target. A t  this point, the lunar impact targeting objective a s  

outlined in the NASA Headquarters MIP has been met. 

If the tracking vector indicates that the impact point is outside the 

200 km circle then a second APS burn based on the tracking vector will 

be performed. 5 
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